The Ginkgo biloba extract EGb 761 increases viability of hnt human neurons in culture and affectsthe expression of genes implicated in the stress response.
There are numerous studies describing the neuroprotective effects of Ginkgo biloba extract EGb 761 on patients with disturbances of vigilance, memory and cognitive functions associated with aging and senility. Describing the pattern of gene expression in EGb 761-treated human hNT neurons may elucidate the molecular pathways leading to the neuroprotection. We used cDNA macroarrays including genes implicated in the antioxidant and stress responses to define the transcriptional effects of EGb 761 (250 microg/ml, 24 hr) on human hNT neurons. Seven genes were identified whose expression was strongly modified by the EGb 761 treatment. Three groups are distinguished: genes encoding transcription factors (increase of NF-kappaB p65 subunit and zinc finger protein 91 mRNAs, and decrease of c-myc transcripts), genes involved in antioxidant defenses (increase of the CuZn SOD mRNAs, and decrease of glutathione reductase and glutathione S-transferase pi mRNAs) and genes involved in stress responses (up-regulation of HSP70 transcripts). Consistent with the modulation of mRNAs by EGb 761, the enzymatic activities of glutathione reductase and glutathione S-transferase were decreased. Surprisingly, CuZn SOD activity was decreased despite increased abundance of the mRNAs; furthermore MnSOD activity was unmodified, and thus the effect of EGb 761 was specific to CuZn SOD. These results support the idea that modulation of target genes and transcription factors may be involved in the neuroprotective action of EGb 761.